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Abstract 
This dissertation was written as part of the MSc in Energy Law, Business, Regulation 
and Policy at the International Hellenic University.  
 
From its inception and until recently, the global LNG sector has been growing with 
Asian markets driving demand, based on long-term relationships between sellers and 
buyers to realize the capital-intensive long-lived investments required. However, over 
the recent years the dynamics of the sector transform as supply sources expand and 
legacy markets mature, transforming LNG from a premium energy source to a vehicle 
towards further expansion of gas demand in new markets and sectors. The value chain 
becomes more complex and disaggregated involving new players, as traders and 
portfolio players enter the trading space. Project structures evolve, commercial 
agreements change and technology drives demand beyond its traditional boundaries. 
US exports introduce flexibility in trading, new pricing structures and liquidity in the 
market. Gas prices decouple from oil, spot and short-term trade gradually increases, 
while the persisting low-price environment challenges the economics of the most 
recent projects. At the same time, the oversupplied market, along with the increasing 
penetration of renewables, and the intensifying competition from alternative gas 
sources, already postponed or deferred Final Investment Decisions for new LNG export 
projects. Third-party financing is tightening with the implementation of Basle III 
guidelines as well as the changing attitude of banks towards the development of 
hydrocarbons. The role of natural gas and LNG as a transition fuel to a low-carbon 
world is challenged as the issue of fugitive methane emissions and life cycle 
assessments of producing and exporting LNG question its sustainability. The aim of this 
thesis will be to provide an overview of the major commercial, financing and climate 
change challenges facing LNG export projects in the context of the evolving global LNG 
market. 
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 1 
Introduction 
Natural gas has evolved into a transition fuel to a lower carbon future, although it 
began as an unwanted by-product1 from crude oil production, that was either vented into 
the atmosphere or flared at the well site. This waste and degradation of the atmosphere 
continues today where there is no market, pipeline or LNG plant to utilize natural gas. The 
shifting perception2 of gas has been driven by technological innovation, geopolitics and 
market structure. 
The technology3 of converting natural gas to a liquid, created a new industry. 
Although 1964 is the Year Zero4 of the modern, globalized LNG industry, its roots can be 
traced back in the 19th century when famous scientists, including Michael Faraday, began 
experimenting with liquefying different types of gases.  
The first LNG plant was built in 1912, in West Virginia and began operation in 1917, 
while the first commercial liquefaction plant5 was built in Cleveland, Ohio, in 1941 as a 
peak load shaving facility. Britain became the first LNG importer in 1959 when it 
contracted with the US Continental Oil to supply LNG. The world's first LNG tanker6, The 
Methane Pioneer, carried an LNG cargo from Lake Charles, Louisiana, to Canvey Island, 
demonstrating the commercial feasibility of the concept.  
This thesis examines the major commercial, financing and climate change 
challenges faced by LNG export projects, in the context of the ongoing transformation of 
the industry and the development of a global market for LNG.   
                                                 
1 Keepin A. (2014), The difference in structuring of LNG projects in Russia and USA, May 19, 2014, Available 
at: https://www.blplaw.com/expert-legal-insights/articles/difference-structuring-lng-projects-russia-usa 
2 Pickford A. & Stickells M. (2016), Future of LNG: Market, Geopolitical, and Innovation Trends to 2034, PESA 
News, pp. 56-63, February-March 2016, p. 56, Available at: http://www.globallnghub.com/reports-
presentations/future-of-lng-market-geopolitical-and-innovation-trends-to-2034.html 
3 Deloitte Center for Energy Solutions (2017), Navigating the new world of LNG: Trends, signposts and 
opportunities, London, January 2017, p.4. 
4 Pirrong C. (2014), Fifty Years of Global LNG – Racing to an Inflection Point, Trafigura, September 2014, p. 3, 
Available at: https://www.trafigura.com/media/1350/fifty-years-global-lng-craig-pirrong-research-trafigura-
2.pdf 
5 United Nations Economic Commission for Europe – UNECE (2013), Study on Current Status and 
Perspectives for LNG in the UNECE Region, Geneva, 2013, Chapter 2, p.4. 
6 Pirrong C. (2014), p.3. 
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From its inception and until recently, the global LNG sector enjoyed a long period 
of growth where demand equaled or exceeded supply, driven largely by Asian markets. 
However, the dynamics of the sector transform and fundamentals indicate that this could 
be a rather long-term phenomenon. Table 1 provides a snapshot of the most recent 
changes in the sector. 
 
Table 1: The Changing LNG World 
 
Source: Hasimoto7, Texas LNG Brownsville LLC8 
 
Technological advances9 uncover massive new gas reserves and change LNG 
infrastructure models, ownership-project structures, and risk allocation between buyers 
                                                 
7 Hasimoto H. (2017), A new phase of the global LNG market development, IIEJ, January 2017, p.2, Available 
at: https://eneken.ieej.or.jp/data/7154.pdf [11/08/2017] 
8 Meyer L (2016), Leading the Second Wave of US LNG Exports & Challenging the Traditional LNG World 
Paradigm, Stanford Natural Gas Initiative, California, October 12, 2016, p.3, Available at: 
https://ngi.stanford.edu/sites/default/files/13_Meyer_Texas_LNG.pdf 
9 US Department of Energy (2017), Understanding Natural Gas and LNG Options, Washington DC, February 
2017, pp. 175-177. 
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and sellers. Natural gas prices gradually decouple from oil prices and US LNG exports 
introduce flexible terms and practices in the global LNG marketing and trading.  
Spot and short-term transactions make up an increasing portion of global LNG 
trade, providing greater liquidity and increasing the need for the development of reliable 
and transparent regional LNG pricing indexes and trading hubs, particularly in Asia.  
The effect of the multi-billion LNG investment boom in Australia10, accompanied by 
increasing supplies from Qatar and North America, continues to suppress prices, with the 
new capacity being added to an already oversupplied market. Major importing markets 
like Japan and South Korea mature, while the industry faces record-high project costs, 
delays and cost overruns. 
With relatively low LNG prices and squeezed profitability, exporters try to open 
new markets and create additional demand, offering beneficial terms. Although these 
efforts, backed with the increasing deployment of floating storage and regasification units 
and environmental policies, have already expanded the number of countries importing 
LNG, the market is not expected to rebalance until the mid-2020s. Until then11, some 
projects and suppliers may face credit challenges as they try to secure markets for 
uncommitted LNG, selling it below its marginal cost of production, directly impacting the 
credit‐worthiness of some producers and customers. 
The current LNG oversupply, low oil price environment and the rapid growth of 
renewables fueling power sectors worldwide12, made market prices converge and 
arbitrage differentials disappear.  
At the same time, rigorous pricing and contracting terms that characterized the 
industry from its inception are also loosening, severely affecting the already uncertain 
bankability of new projects, resulting from the implementation of the Basle III guidelines 
and the gradual change in the banking sector’s attitude towards financing the 
development of hydrocarbons. 
                                                 
10 Howley R., Cygan-Jones P. and Longden J. (2016), The shifting LNG market, December 2016, Available at: 
http://www.nortonrosefulbright.com/knowledge/publications/145300/the-shifting-lng-market 
11 ESAI Energy LLC (2017), Riding the LNG Wave – An Assessment of the Global LNG Market to 2025, 
Wakefield, MA, 2017, p. 20. 
12 IEA (2017), Gas Market Report 2017 - Analysis and Forecasts to 2022, OECD/IEA, Paris, 2017, p.4.  
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Long-term forecasting13 must take the changing role and perception of gas into 
account, since it is a fossil fuel and the role of fossil fuels is expected to change radically 
over the coming decades as low-carbon and renewable technologies gain momentum. 
Although natural gas emits half CO2 than coal does, it could quickly lose its favorable 
status as a perceived transition fuel if sentiment changes and new technologies create 
more alternatives. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 
13 Pickford A. and Stickells M. (2016), p. 56. 
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Historical Review of LNG Export Projects 
The first large-scale LNG plants14 were developed during 1960-1970 to 
commercialize stranded large gas resources. In 196515 the world’s first liquefaction plant 
was commissioned at Arzew, making Algeria the world’s first LNG exporter. US LNG 
exports began in 1969 from Alaska’s Kenai plant to Japan’s Tokyo Gas and Tokyo Electric 
Power Company. In 1970, Libya’s Marsa el Brega plant began deliveries to Spain and later 
to Italy. In 1972, US imports from Algeria were approved leading to the development of 
four import terminals in Louisiana, Massachusetts, Georgia and Maryland. 
The energy crises of the 1970’s led import-dependent countries like Japan seeking 
alternative energy sources of supply. Large gas discoveries in Malaysia, Indonesia and 
Brunei became ideal sources. These original projects were base load LNG facilities with 
long-term contracts for supply of LNG. They were one-to-one relationships between 
suppliers and users and required the construction of LNG processing facilities and LNG 
import facilities, connected by dedicated LNG carriers. Brunei became Asia’s first LNG 
producer16, starting deliveries to Korea and Japan from its Lumut plant in 1972.  
From 1964 to 1978, the LNG market continued growing in Europe and Asia, with 
the annual capacity growth rate17 reaching 380% with the addition of new suppliers such 
as Abu Dhabi - the first producer in Middle East - and Indonesia in 1977. From 1980 to 
1996 capacity growth averaged 4.7% per annum with no major projects coming on line, as 
only Malaysia in 1983 and Australia in 1989 joined the suppliers’ list over that period. The 
rate increased from 1996 to 2006 reaching 9.6% per annum with the entry of Qatar in 
1997, Trinidad and Nigeria in 1999, and Oman in 2000, while new suppliers continued 
entering the market in the following years, including Egypt in 2004, Equatorial Guinea in 
2007, Russia in 2008, Yemen in 2009 and Peru in 201018. 
                                                 
14 Worley Parsons Resources & Energy (2013), CCS Learning from the LNG sector, Project 401010-01060 - 
The Global CCS Institute, Melbourne, December 12, 2013, p.35. 
15 United Nations Economic Commission for Europe – UNECE (2013), Chapter 2, p.4. 
16 Ibid. p.4. 
17 Pirrong C. (2014), p.4. 
18 United Nations Economic Commission for Europe – UNECE (2013), Chapter 2, pp. 4-5. 
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The Changing Commercial Structure of the LNG Business 
The development of LNG export projects involves an integrated chain19 of 
dedicated facilities, capital investments and commercial mechanisms linking the natural 
gas in the ground to the ultimate consumer.  
Overview of the LNG Value Chain 
The value chain of LNG (Figure 1) includes the following links, briefly described in 
Table 2: upstream gas production, liquefaction and storage, shipping, regasification, 
distribution and finally, consumption of gas.  
  
Figure 1: The LNG Value Chain 
 
Source: www.natgas.com 
 
The connection of these links requires the cooperation of a multitude of 
stakeholders including, host governments, gas producers, export and import project 
sponsors, sellers, buyers, financiers, LNG ship builders and vessel owners, charterers and 
contractors. Economics is the underling basis for any LNG project. The LNG supply chain 
must be economically integrated through the addition of value at each of its components. 
The largest component of the LNG value chain’s total cost is usually the liquefaction plant 
requiring 4 to 5 years to build, while the rest of the components account for nearly equal 
                                                 
19 Reuter M. (2006); Strategic Issues in Structuring and Documenting LNG Natural Gas Projects, Oil, Gas & 
Energy Law, 1, 2006, p.1, Available at: www.ogel.org 
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portions of the remainder, with LNG tankers and a regasification plants built in less than 2 
years20.  
 
Table 2: Attributes of the LNG Value Chain  
 
Source: Strafford - King & Spalding 
                                                 
20 Du Y. & Paltsev S. (2014), International Trade in Natural Gas: Golden Age of LNG? MIT Joint Program on 
the Science and Policy of Global Change, Report No. 271, November 2014, p.5. 
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Whereas the components of the LNG value chain and their sequence remain 
stable, the participants, their roles and the allocation of responsibility21 among them are 
unique for each project, depending on its distinct attributes and risk profile. Heavy 
investments are required from sellers and buyers, while efficient markets are necessary 
along the chain due to the high interdependence among its components. Ultimately, any 
LNG chain22 is as good as its weakest link. Although from its outset, the industry promoted 
inflexible supply agreements, necessary to provide investment certainty and 
counterbalance the high risks involved, market dynamics and increasing competition, 
challenge the traditional LNG supply model at the points of both production and 
consumption.  
The evolution of LNG Project Structures 
LNG export projects are considered as one of the most complicated energy 
ventures23 because of the high interdependency of the links in the LNG chain, the 
multitude of participants involved and their sheer size in terms of cost and scope. From its 
inception until today, the development and commercialization of LNG has evolved from a 
simple, bilateral buyer-seller transaction to a more complicated and highly structured set 
of arrangements, involving a diverse group of parties. The traditional model24 of the LNG 
supply chain included integrated upstream groups, involving major international oil 
companies (IOCs) like Shell and Total, and state-owned national oil and gas companies 
(NOCs) like Sonatrach in Algeria and Pertamina in Indonesia, procuring LNG to integrated 
downstream groups, consisting of creditworthy state-controlled utilities primarily in Asia 
and Western Europe. Increasing cross-involvement of participants in the LNG supply chain 
since the 1990’s, along with the need for short-term trading and changing market 
                                                 
21 Weems P.-R. & Howell N.-M. (2014), Japan's pivotal role in the global LNG industry's 50-year history, 
August 4, 2014, Available at: https://www.lexology.com/library/detail.aspx?g=1d775cb2-c99f-4019-b142-
214731b8e828 
22 S&P Global PLATTS (2017b), Dawn of a global commodity – LNG trading transformed, London, October 
2017, p.4. 
23 Weems P.-R (2014), Structuring LNG Export Projects, June 10, 2014, Available at: 
http://www.corporatelivewire.com/top-story.html?id=structuring-lng-export-projects 
24 Wood D.-A. (2005), LNG Risk Profile -1. Where we are: Relationships, contracts evolve along supply chain, 
Oil and Gas Journal, v.103, No.4, January 24, 2005, p.54. 
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conditions, resulted in an evolving variety of project structures, since there is no 
worldwide pattern of participation, gas supply, revenue sharing, financing, transfer pricing 
etc. Each project is uniquely structured, depending mainly on the following factors25: 
 Shareholder requirements and interests of the host government or state company; 
 Fiscal terms, such as tax rates, tax holidays, accelerated depreciation, etc.; 
 The role of buyer and particularly, the probable equity participation of the buyer in 
the all or in some parts (i.e. upstream and liquefaction development) of the LNG 
chain; 
 Construction contracting strategy, especially in cases where Export Credit Agencies 
are involved in the financing structure, where participation of their countries is 
required either as buyers or constructors; and 
 Financing requirements. 
Existing global LNG export projects fall within one of the three, basic project 
structures - integrated, merchant, and tolling – briefly described in Table 3. Another, less 
frequent structure is the Unincorporated Joint Venture, where two or more entities own 
an equal interest in the entire integrated export project, profits and expenses, without 
forming a separate legal entity, as in Australia’s North West Shelf LNG Project.  
Moreover, there are hybrid variations and potential for further changes in the 
future. Hybrid structures26 usually combine some of the characteristics of the three main 
models to reconcile the needs of host governments and project sponsors. For example, in 
the US, Cheniere used hybrid merchant-tolling structures in its Sabine Pass and Corpus 
Christi projects providing a marketing service to acquire and take title of the natural gas 
and selling LNG to their customers, while receiving fixed monthly reservation charges 
regardless of the delivery of the LNG.  
Project structures are expected to continue evolving in the coming years, reflecting 
the project-specific needs of participants as well as the prevailing market conditions.   
                                                 
25 Ledesma D. (2016), The changing commercial structure of the upstream and midstream LNG business, 
Chapter 3 in eds. Corbeau, A.-S. and Ledesma, D., LNG Markets in Transition: The great reconfiguration, New 
York, Oxford University Press, 2016, pp. 103-105. 
26 US Department of Energy (2017), p. 58. 
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Table 3: Characteristics of the Basic LNG Project Structures 
 
Source: US Department of Energy 27, David Ledesma  et al28 
                                                 
27 US Department of Energy (2017), p. 59. 
28 Ledesma D., Young E.-N. and Holmes C. (2013), The commercial and financing challenges of an increasingly 
complex LNG chain, April 19, 2013, p.7. Available at: 
http://www.gastechnology.org/Training/Documents/LNG17-proceedings/14-5-David_Ledesma_209.pdf 
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Key Commercial Agreements 
All project structures are bound by a series of commercial agreements setting out 
the terms linking the different parts of the chain. The following table depicts the key 
agreements29 required for developing LNG projects.  
 
Table 4: Key LNG Commercial Agreements 
 
Source: Corbeau, A.-S and Ledesma, D. (2016), pp.118-121. 
Value Chain and Business Model Developments 
Historically, the LNG industry has been dominated by a small club of players, 
since very few companies had the know-how and the financial robustness to deal with 
the complex engineering, project management and large up-front investments required 
for the successful development of integrated LNG projects. Since 2011, high oil prices 
and abundant reserves improved the economics of exporting and importing LNG, 
driving investment in a new wave30 of liquefaction projects. 
Over the last years, the lines between traditional LNG players started to 
blur. New players with new business models entered in all parts of the LNG value chain, 
from liquefaction to downstream. Buyers are increasingly becoming involved in the 
                                                 
29 Ledesma D. (2016), The changing commercial structure of the upstream and midstream LNG business, 
Chapter 3 in eds. Corbeau, A.-S and Ledesma, D., LNG Markets in Transition: the great reconfiguration, New 
York, Oxford University Press, 2016, pp. 118-121. 
30 Deloitte Center for Energy Solutions (2016), LNG at the crossroads - Identifying key drivers and questions 
for an industry in flux, London, 2016, p.3. 
   
 12 
upstream part of LNG projects, and sellers have begun to move downstream31, a trend 
fostered by the ongoing liberalization processes, mainly in traditional LNG importing 
countries32 like Japan, South Korea and China. New entrants33 use LNG imports to gain 
market share, traders pursue a role and traditional players create their own trading 
entities. FLNG also offers opportunities in liquefaction for new players34, including 
medium-sized companies such as Ophir, Perenco, Golar, and Schlumberger. Increased use 
of LNG in the transportation sector and the development of small-scale LNG is expected to 
bring new players in the market. To date, the industry has been comprised of six, main, 
business models35 spanning the full spectrum of buying and selling activities (Figure 2): 
 
Figure 2: The LNG Business Model  
 
Source: Deloitte Centre for Energy Solutions (2016b), p.5. 
 
 Large upstream companies (IOCs/NOCs) like Chevron, ENI, Pertamina, investing in 
liquefaction capacity to monetize large stranded gas discoveries. They operate or own 
                                                 
31 KAPSARC (King Abdullah Petroleum Studies and Research Center) (2016), Shaking up the LNG Scene, KS-
1660-WB054A, Riyadh, Saudi Arabia, December 2016, p.7. 
32 Weems P.-R. & Hwang M. (2016), The Top Questions Facing the LNG Industry in 2016, King & Spalding 
Energy Law Exchange, January 12, 2016, Available at: https://www.jdsupra.com/legalnews/the-top-10-
questions-facing-the-lng-89499/ 
33 S&P Global PLATTS (2017b), p.10. 
34 KAPSARC (2016), p.7. 
35 Deloitte Center for Energy Solutions (2016), Work in progress: How can business models adapt to evolving 
LNG markets? London, 2016, pp.2, 8. 
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equity interest in a wide variety of oil and gas fields supplying owned liquefaction 
facilities, usually anchored with long-term contracts with large buyers.  
 Manufacturers - tolling companies and liquefiers - like Cheniere and Texas LNG, 
procuring gas from the market, liquefying and exporting it as LNG. They own and operate 
liquefaction capacity but do not invest in upstream or downstream. The model provides 
greater flexibility to buyers, with take-or-pay value only of tolling costs. Currently only US 
and Canada can facilitate this business model due to their broad and deep natural gas 
market. 
 Independent commodity trading and finance organizations, like Gunvor, Vitol and 
Trafigura supporting and facilitating LNG trade. They either negotiate the purchase and 
delivery of LNG cargoes on behalf of clients, or purchase gas via long-term contracts and 
sell it on the spot market or on shorter-duration contracts, to parties with intermittent or 
small needs and lower creditworthiness. Having no equity interest in gas supply their 
exposure to price volatility is high on both sides of the transaction.  
 Portfolio companies, like BP, Shell, Petronas, Gazprom, Gas Natural Fenosa and 
Total, managing a broad number of LNG assets, integrating upstream, liquefaction, trading 
and marketing functions in a single company, generating value by intermediating needs of 
suppliers and buyers of LNG, breaking the direct link between a single LNG source and 
buyer. Portfolio volumes, in some cases result from these companies’ role as sponsors in 
liquefaction projects, normally not subject to destination restrictions36. The requisite of 
material equity in the entire chain requires substantial capital investment limiting the 
opportunity to only the largest oil and gas companies.  
 Large utilities, consortiums of utilities and aggregated buyers, like Kogas, JERA, 
Petronet and ENGIE, purchasing large quantities of LNG with long-term and frequently oil-
indexed contracts, representing around 16% of global demand37. They operate large 
numbers of electric power plants and national natural gas networks or are part of 
consortiums representing similar interests. Large buyers with strong credit are critical to 
                                                 
36 IEA (2016), Global Gas Security Review 2016, OECD/IEA, Paris, 2016, p.58. 
37 Hemmingsen M. & Young C. (2017), The competitiveness imperative for the LNG industry, September 13, 
2017, Available at: http://gastechinsights.com/article/the-competitiveness-imperative-for-the-lng-industry 
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anchoring liquefaction investments and can negotiate favorable terms for future contracts 
undertaking significant volume risk. 
 Smaller buyers, including regional gas and power utilities, like JOVO and Polskie 
LNG, that currently have small, intermittent needs or scale to sign long-term, indexed 
contracts and thus, limited access to the global gas market. They are typically smaller 
power plants or regional gas networks operators focusing on diversification of supply.   
Market competition is growing, as buyers and suppliers enter the trading space38, 
while increasing flexible supplies from North America, Middle East and Asia-Pacific are 
reducing regional and seasonal price differentials, leading to fewer arbitrage 
opportunities. As buyers seek to secure increasing quantities of LNG on a short-term basis, 
long-term contracts are becoming difficult to procure, affecting the ability of companies to 
develop new LNG export projects. Without an equitable sharing of risk and economic rent 
between buyers and sellers39, new LNG capacity is unlikely to develop.  
 
 
 
 
 
 
 
 
 
 
 
                                                 
38 S&P Global PLATTS (2017b), pp.6-7. 
39 Ledesma D. (2016), pp. 127-129. 
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The Dynamics of the LNG Market 
Over the last decade the LNG industry has demonstrated the attributes of any 
capital-intensive industry, with periods of high prices followed by major investment and 
subsequent increase in production. Global LNG trade has grown from 155 mtpa in 2006 to 
258 mtpa in 2016, while it is expected to grow further to 350 mtpa by 2020, resulting in an 
annual growth rate40 of 5.5% over a 15-year period. According to IEA’s projections, by 
2040, interregional gas trade is expected to grow by 70%, while more gas will be traded 
over long distances as LNG than via traditional pipelines, increasing its share from 40% in 
2015, to 53% in 2040, as complex pipeline projects can hardly gain support in an 
oversupplied market. 
 
Figure 3: Share of LNG in Global Long-Distance Trade 
 
Source: IEA WEO 2016 Slide Deck 
 
Today almost 20 countries export LNG, including the United States and Australia41. 
Between 1990 and 2000, there were around ten countries importing42 LNG, but over the 
last ten years, the number has grown43 to reach 40 by the end of 2017.  
                                                 
40 Robken E.-M. (2017), 3 Takeaways From 2017 CWC LNG Americas Summit, Jul. 11, 2017, Available at: 
https://seekingalpha.com/article/4087016-3-takeaways-2017-cwc-lng-americas-summit 
41 Deloitte Center for Energy Solutions (2016b), Work in progress: How can business models adapt to 
evolving LNG markets?  London, 2016, p.3. 
42 Lambert M. (2017), New market entries for gas and LNG, Oxford Energy Forum, Issue 110, August 2017, 
pp. 42-45.  
43 GIIGNL (2017), The LNG industry - GIIGNL Annual Report 2017, Neuilly-sur-Seine, 2017, p.4, Available at: 
http://giignl.org/sites/default/files/PUBLIC_AREA/Publications/giignl_2017_annual_report_0.pdf 
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Figure 4: LNG Trade Volumes 1990-2016 
 
Source: World LNG Report — 2017 Edition 
 
 
LNG Supply Trends and Challenges 
In January 201744 global liquefaction capacity reached 339.7 mtpa from 100 mtpa 
in early 1990s, with actual utilization45 of LNG export infrastructure at around 93-94%, 
most of which located in Qatar, Australia, Southeast Asia, North Africa and Russia46. Qatar 
is ranked first with over 77 mtpa, followed by Australia with 61 mtpa.  
Four new projects47 adding over 25 mtpa (3.3 Bcf/d) of combined capacity began 
operations in 2016, including three in Australia (GLNG, Australia Pacific and Gorgon LNG) 
and one (Sabine Pass) in the United States.  
By the end of 2017, approximately 57 mpta of new LNG capacity is expected to be 
added in Australia, Russia and the US, while until 2022, global liquefaction capacity is 
expected to reach 452.7 mtpa (Table 5) with the largest increase coming from the US 
where the anticipated growth rate between 2017 and 2022 reaches 534%. 
                                                 
44 IGU (2017b), World LNG Report, Barcelona, 2017, p.19. 
45 IEA (2016), Global Gas Security Review 2016, OECD/IEA, Paris, 2016, p. 19. 
46 National Energy Board (2017), Canada’s Role in the Global LNG Market - Energy Market Assessment, 
Canada, July 2017, p.13. 
47 EIA (2017), Perspectives on the Development of LNG Market Hubs in the Asia Pacific Region, US Energy 
Information Administration, Washington DC, March 2017, p. 1. 
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Table 5: Nominal Liquefaction Capacity by Region in 2010, 2016, and 2022 
 
Source: IGU World LNG Report — 2017 Edition 
 
Meanwhile, the challenge for this supply is finding a market and competing with 
the contracted, unsold volumes already available. An additional 277 mtpa of new capacity 
has been proposed48, most of which is unlikely to be built either due to uncompetitive 
cost structures or geopolitical and financing issues.  
 
Figure 5: LNG Supply and Demand by Region 1990-2035 
 
Source: BP Statistical Review of World Energy 2017. 
                                                 
48 ESAI Energy LLC (2017), p.6. 
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Despite the possibility of counter-cycle investment, persistent low LNG prices49 in 
recent years have raised questions about the competitiveness of high-cost LNG export 
projects discouraging new upstream investment, leading to a sharp drop in final 
investment decisions (FIDs) for new projects, intended to drive supply growth beyond 
2020. Just two new FIDs were taken in 2016 and, only one in 201750 with smaller-scale and 
floating projects gaining ground as they involve lower risk and capital exposure. One of 
the biggest questions51 influencing future demand for LNG is whether gas will be 
embraced as a bridge fuel in climate change policies.  
Despite near-term concerns, the need to meet rising domestic demand in the US 
remains a compelling driver for the continued investment in LNG projects. Over the 2017-
2021 period, Douglas-Westwood52 expects capital expenditure on LNG facilities to 
increase by 50% compared to the 2012-2016 period, reaching $284 billion (Figure 6). 
 
Figure 6: Global LNG Expenditure 
 
 
 
 
 
Source: DOUGLAS-WESTWOOD Global LNG market outlook 
                                                 
49 Coote B. (2017), US Liquefied Natural Gas Exports Outlook – Issue Brief, Atlantic Council Global Energy 
Center, May 2017, p.2.  
50 IEA (2017), Gas Market Report 2017 - Analysis and Forecasts to 2022, OECD/IEA, Paris, 2017, p.5. 
51 Coote B. (2017), p.2.  
52 Adeosun M. (2016), Douglas-Westwood Global LNG market outlook, Oil & Gas Financial Journal, 
November 14, 2016, Available at: http://www.ogfj.com/articles/print/volume-13/issue-
11/departments/capital-perspectives/global-lng-market-outlook.html 
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North America is expected to become the dominant region for capital investment 
in LNG facilities over the 2017-2021 period, followed by Asia (Figure 6), where much of the 
expenditure is attributed to the construction of LNG carriers, as all LNG shipbuilding 
activity over the 2012-2016 period took place in Asia where the major shipyards are 
located. 
Growth53 in the increasingly competitive LNG market will, to a large extent, be 
determined by the industry’s ability to develop and grow its customer base, through new 
investments including, import facilities in new markets, power generation and further 
expansion of LNG vehicle fleets and shipping. 
 
The CAPEX Challenge for LNG Projects 
A major characteristic of the LNG industry is the sheer size of the companies54, 
which is a function of its high capital intensity, where sufficient economies of scale are 
needed. Typically, a facility needs to produce at least 4 mtpa, or 1 bcfd equivalent, of LNG 
to reach sanction, while most projects usually include potential expansion. One of the 
largest, Qatar’s RasGas, exports 36 mtpa gas via seven LNG trains, which is 20% more than 
the total consumption of France. 
LNG production costs vary considerably depending upon when a project was built, 
with older projects having a competitive advantage as capital costs have been amortized. 
The main cost components are fixed capital costs due to the critical process components 
and the frequently required innovative technology solutions tailored to specific 
geographic environments55 and, feed gas cost.  
The most competitive projects are those that are developed efficiently, in 
accessible locations, with access to competitive labor markets and low-cost feed gas. Not 
all projects can economically supply LNG in today’s low‐price environment56.  
                                                 
53 Jones C.-P. (2017), Is the end of the LNG megaproject near? July 19, 2017, Available at: 
www.linkedin.com/pulse/end-lng-megaproject-near-chris-pateman-jones 
54 Deloitte Centre for Energy Solutions (2016b), p.9. 
55 BMI Research (2017), Flexible LNG Contracting to Reshape Supply, Aug 04, 2017, Available at: 
https://www.bmiresearch.com/articles/flexible-lng-contracting-to-reshape-supply 
56 ESAI Energy LLC (2017), p.7. 
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The average capital cost of the first wave of LNG projects57 was less than $200 
million/mtpa of capacity, while the second wave ranged between $500-$1,500 
million/mtpa. However, the recent, third wave - especially for greenfield LNG plants - is 
challenged with even higher capital costs, reaching more than $3,000 million/mtpa in 
Australia’s Gorgon LNG project58.  High labor and materials’ costs as well as more onerous 
site developments, are the main reasons for the increase, challenging the conventional 
project, its contracting structure and plant design as the operational features59 of the 
plant could greatly affect the project’s NPV valuation and sensitivity to cash flow 
fluctuations.  
 
Figure 7: Average Liquefaction Unit Costs in $/ton (real 2014) by Project Type, 2000-2022 
 
Source: IGU World LNG Report — 2017 Edition 
 
Long-term contracts are instrumental for the development and financing of LNG 
export projects partly because they transfer their risk60 to the sponsors’ counterparties, 
although a risk-free project is rarely the case. Among the most prominent risk factors are: 
                                                 
57 Nored M. and Brooks A. (2014), A Historical Review of Turbomachinery for LNG Applications, Apache 
Corporation, May 26, 2014, p.1. 
58 Robken E.-M. (2017). 
59 Nored M. & Brooks A. (2014), pp.2-3.  
60 Weiss J., Levine S., Yang Y. and Thapa A. (2016), LNG and Renewable Power - Risk and Opportunity in a 
Changing World, The Brattle Group, Inc., January 15, 2016, Available at: 
https://fossil.energy.gov/App/DocketIndex/docket/DownloadFile/518 
   
 21 
capital recovery period longer that the contracts’ duration; residual, unsubscribed 
capacity; counterparties of varying creditworthiness; and price reviews resulting from the 
prevailing market conditions.  
Over the last years, persisting low oil prices resulted in delays and cancellations 
in the development of LNG export projects and take-overs between major players61. An 
unprecedented increase in liquefaction capacity is expected by mid-2020 due to the 
completion of several greenfield projects under construction62. All this excess capacity 
has discouraged buyers from signing the long-term contracts needed to help finance new 
deals with very few new projects expected to move ahead before 2020, leading to a 
tightly balanced market, due to the projects’ long lead-times63.  
A challenge64  for LNG projects being approved is not only the low price of gas, but 
also the huge risk associated with megaprojects typically developed by LNG players. 
Before 200565, the cost of the liquefaction train was a strong indicator of the total capital 
cost of an LNG project. However, since 2005, capital costs have been driven by costs 
‘outside the train’. Those include marine foundations and infrastructure such as building 
estuaries, jetties, and material off-loading facilities and platforms. In addition, many of the 
projects announced since 2005 have been in remote places, where building 
accommodation camps and use of third-party services, involved a premium.  
Government support, by direct equity investment or tax incentives, is essential for 
major infrastructure66. Public-private partnerships can align government and project 
interests while creating wider economic benefits, especially in countries where essential 
infrastructure such as ports and domestic gas grids are required. Companies can propose 
synergies, notwithstanding the increased commercial complexity and challenges involved 
in dealing with different types of partners.  
                                                 
61 Jones C.P. (2017).  
62 Weems P. & Hwang M. (2016). 
63 Murtaugh D. (2017), The Giant Gas Glut May Not Be So Giant After All, September 13, 2017, Available at: 
https://www.bloomberg.com/news/articles/2017-09-13/days-of-plenty-looking-shorter-leaner-for-global-
lng-market 
64 Jones C.P. (2017). 
65 ESAI Energy LLC (2017), p.7. 
66 KPMG Global Energy Institute (2014), Major LNG projects: Navigating the new terrain, June 2014, p.9.  
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For projects to be competitive, development costs should not exceed an 
approximate range of $500-$700 per ton67. In this respect, US Gulf Coast68 projects appear 
more advantaged as many of them are sited on brownfield facilities with existing 
networks of pipelines and infrastructure, keeping capital costs under $900 per ton. 
Australian and Russian projects69 have a higher cost structure with some projects 
exceeding $2,500 per ton.  
Although sanctioned projects are less affected, those still in quest for contracted 
off-take, encounter sizeable risk. Merchant LNG projects, without upstream costs, do have 
a strong advantage over the integrated ones. Again, US projects seem to have one slight 
advantage over the international ones: contracting under a tolling model supported by 
abundant North American gas versus the traditional take-or-pay model supported by gas 
reserves under development. For potential buyers and users, the tolling model enables 
them to diversify their LNG supply portfolio at a lower cost because they pay a fixed rate 
for an option to receive LNG and only pay the full commodity price for the LNG itself if 
they choose to take.  
While a lot of existing projects currently operate considering liquefaction costs as 
sunk cost, this is not economically viable in the long term70. Companies need to recover 
their capital costs and no FID will proceed on just the basis of short-run marginal costs. 
This is particularly true for US LNG plants that some analysts expect to run at low 
utilization rates, though without explaining whether this implies they might shut down for 
part of the year. 
The LNG industry needs to consider new ways of developing projects, making 
better use of existing facilities and considering the development of smaller scale, shorter 
cycle projects. Where this isn’t possible and large greenfield development is required, 
projects must seek to continuously reduce costs. Consequently, breakeven LNG prices 
above $10/MMBtu are the biggest challenge the gas and LNG industry faces71. Small and 
                                                 
67 Robken E.-M. (2017). 
68 ESAI Energy LLC (2017, p.7. 
69 Ibid. p.7. 
70 KAPSARC (2016), pp.11-12. 
71 ESAI Energy LLC (2017), p.7. 
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medium-scale projects are expected to dominate the next wave of LNG export projects 
seeking for new customers, as they have less capacity to sell and lower costs to finance 
in an over-supplied, buyers’ market. In this context, Cheniere72 recently informed 
regulators about its decision to change the design of a later stage of its LNG export facility 
in Corpus Christi to incorporate mid-scale LNG trains, instead of large-scale units, as a way 
of reducing per-train construction costs and making it easier to find off-takers to buy the 
capacity.  
Another concern is the current trend of low contract quantities – usually below 1 
mtpa – creating a big challenge for projects as many off-takers are required to have one 
train sanctioned. Alternatively, a portfolio approach73 can be adopted by which 
aggregators contract the LNG then resell it through secondary contracts.  
The non-price risks74 to future LNG projects that may arise through deferring FIDs 
can be as important as the price risks. A continued hiatus in LNG development might lead 
to slowing planning and development of new LNG projects. More importantly, buyers will 
have become accustomed to spot purchases making hard to revert to long-term oil-linked 
contracts. New project developments would then need to include innovative price 
formulas in their contracts to attract buyers, but still encourage investment for the 
supplier. Developers of greenfield projects need to find something in their project 
configuration that gives them a differentiating advantage over the rest. 
LNG Demand Potential, Risks and Challenges 
Gas has been the fastest-growing hydrocarbon for the past decade. According to 
International Energy Agency’s75 New Policies scenario76, global gas demand is expected to 
                                                 
72 Weber H. (2017), Next wave of US LNG export facilities could face credit risk, S&P Global Platts, Oct 17, 
2017, Available at: https://www.platts.com/latest-news/natural-gas/houston/next-wave-of-us-lng-export-
facilities-could-face-21279592 
73 KAPSARC (2016), pp.11-12. 
74 Ibid. p.12. 
75 Froley A. (2016), IEA sees annual gas demand growth of 1.5% to 2040, November 16, 2016, Available at: 
https://www.icis.com/resources/news/2016/11/16/10054307/iea-sees-annual-gas-demand-growth-of-1-5-
to-2040/ [10/12/2017] 
76 The New Policies scenario is based on nations following current policies to deal with global warming, in 
accordance with the pledges at the COP21 Summit in Paris.  
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grow by 1.5% per annum reaching 5.2 bcm in 2040 from 3.5 bcm in 2014, increasing its 
share in global primary energy mix from 22% in 2016, to 24% by 2040 (Figure 8). Under 
the Agency’s 450 Scenario77 though, gas use is expected to stabilize from 2030, increasing 
slightly its share in the global energy mix.   
 
Figure 8: Global Natural Gas Demand by Scenario 
 
Source: IEA WEO 2016 Slide Deck 
 
Global LNG demand has grown by an estimated annual average of 6% since 2000, 
reaching 265 MT in 201678, with the power sector accounting for 40% of world gas 
demand79. The growth of LNG imports was the result of the rapid expansion in global 
regasification capacity, reaching today80 approximately 770 MMtpa (102.7 Bcf/d), 
spreading across more than 170 facilities, most of which in Asia, followed by the US and 
Western Europe. Although in many cases security of supply81 is the underlining reason, 
                                                 
77 The 450 Scenario is based on policies required to limit global warming to 2oC, named after the limit of 450 
parts/million on CO2 in the atmosphere needed. 
78 Shell Global (2017), SHELL LNG Outlook 2017, p.2, Available at: https://www.shell.com/energy-and-
innovation/natural-gas/liquefied-natural-gas-lng/lng-
outlook/_jcr_content/par/textimage_1374226056.stream/1488553856456/88c077c844a609e05eae56198a
a1f92d35b6a33cc624cf8e4650a0a6b93c9dfb/shell-lng-outlook-2017-overview.pdf 
79 Froley A. (2016). 
80 National Energy Board (2017), p.15. 
81 Timera Energy (2012), The influence of new LNG importers on the global market, June 4, 2012, Available 
at: http://www.timera-energy.com/the-influence-of-new-lng-importers-on-the-global-market/ 
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another driver is the relatively low regasification capital costs, accounting for 
approximately 10% of liquefaction costs.  
Asia‐Pacific82 has been the dominant destination for global LNG exports, 
representing about 70% of global trade over the last years (Figure 9). With minimal 
domestic natural gas resources, the large Asia‐Pacific importers of Japan and South Korea 
are expected to continue being destinations for LNG supplies, although, in 2016 their 
imports were below the volumes of the past four years, due to energy efficiency measures 
as well as competition from restarting nuclear plants, coal and renewables.  While Japan’s 
LNG demand is expected to stay flat or rise only marginally, it will remain the largest 
importer of LNG.  
At the same time, China, Taiwan and India all increased their imports83 of LNG in 
2016. In Europe, gas demand is still uncertain and will be driven by the need to reduce 
greenhouse gas emissions as well as the gradual phase out of coal and nuclear energy, 
pipeline gas imports and domestic gas production.  
 
Figure 9: Global Gas Demand by Region and Sector 2015-2015 
 
Source: Wood Mackenzie 
                                                 
82 IEA (2016), Global Gas Security Review 2016, OECD/IEA, Paris, 2016, p. 37. 
83 ESAI Energy LLC (2017), p.10.  
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The biggest sources84 of additional LNG demand are expected to be China and 
India. By 2022, gas consumption in China is expected to reach almost 340 bcm, from 200 
bcm in 201685, where imports account for 140 bcm, up from 70 bcm in 2016, partly due to 
its 13th Five-Year Plan which provides strong policy support for replacing coal in power 
generation, household heating and industrial applications. In India, gas accounts today for 
just 5% of primary energy demand86 while the prevailing, strong economic growth rates 
result in higher utilization for industrial use, while prospects in the power sector are less 
certain due to its 175GW renewables’ program coming on line by 2022, when gas demand 
is expected to reach 80 bcm, from 55 bcm in 2016. Other countries in South Asia, 
particularly Pakistan and Bangladesh, show strong demand growth fostered by low LNG 
prices and increased use in the industrial sector as well as for power generation.   
Higher domestic demand87 for power generation is developing across many 
countries in North Africa, the Middle East and Latin America but lack of infrastructure 
investment and uncertainties over energy policies make future demand uncertain. The 
MENA region increased its LNG imports by more than 65% in 2016, including new 
importers like Egypt and Jordan. Although Egypt’s demand is expected to slow with the 
development of the Zohr natural gas field, demand for LNG in Jordan and Kuwait is 
expected to grow. Saudi Arabia88 is also seeking for investment opportunities in LNG 
export terminals around the globe to reduce domestic oil consumption for power 
generation. Thailand and Pakistan89 are also emerging markets in the Asia‐Pacific region 
with potential growth in LNG demand. Pakistan began importing LNG in 2015, with 
imports reaching 3.4 mtpa in 2016, from 1.1 mtpa in 2015 with the increase mainly 
attributed to growing gas-to-power demand, as well as to the automotive industry as 
market deregulation has boosted demand for compressed natural gas. 
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The projected growth in LNG demand is stimulated90 by: energy-intensive 
economic growth in developing countries and, increasing preference for gas in power 
generation resulting from environmental policies aimed at addressing carbon emissions in 
developed countries and air pollution issues in the developing ones, although coal is still 
cheaper in many regions.  
Although the development of regasification capacity provides the option91  to 
import LNG, the actual level of imports largely depends on country-specific gas market 
dynamics. For instance, competition from alternative sources could result in large 
variability in LNG imports’ level, while other factors, such as transportation costs, greater 
efficiency, new storage technologies, higher carbon prices, and regional price differentials 
could critically affect future demand.  
Demand and Market Development through Technology 
Three technologies may potentially drive the changing of the LNG industry: floating 
liquefaction and regasification units, small scale LNG (ssLNG), and LNG as a fuel92. FLNG 
plants and FSRUs simplify the process of monetizing smaller projects, offering a relatively 
quick and commercially flexible solution for countries characterized by growing demand 
and/or lower financial capabilities.  
Since 2015, 8 FSRUs have been deployed off the coasts of emerging markets93, 
such as Lithuania, Pakistan, the Middle East (Jordan, Israel, Kuwait, and UAE), developing 
Asia, Africa and Latin America. In Brazil and Argentina, all regasification capacity is 
provided by FSRUs. Floating regasification capacity has shown impressive growth rates 
since 2008, reaching 100 bcma in 2016, representing 10% of the total capacity from 2% in 
200894. Globally, 21 of the 170 existing regasification projects are floating facilities95, 
totaling 78 MMtpa (10.4 Bcf/d) with six more under construction96.  
                                                 
90 Timera Energy (2012). 
91 Ibid. 
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Advancements in LNG connector technology97 has also facilitated flexible mooring 
options that can withstand rougher sea conditions with easier, intelligent, connection 
points. FSRUs have contributed in the transformation98 of the LNG industry from a slow-
changing, long-term counterparty contract based market, into a dynamic, short-term, 
trading-based market, providing more liquidity and routes for LNG suppliers.   
With mounting pressure on large-scale LNG plants and tighter regulation on 
emissions, the market is increasingly supporting small-scale LNG projects99 where LNG is 
used in its liquid form for three main uses: bunkering, fuel for heavy transport and power 
generation in off-grid locations.  The size of the market is expected to reach 100 mtpa by 
2030 as the proven technology allows LNG developers to offer a variety of prefabricated, 
modular developments, with lower investment requirements and commissioning times, 
providing scalable supplies to respond to short-term fluctuations in demand, including 
areas previously unsuited to LNG as a fuel source. Opportunities for small scale LNG in 
transport are increasingly being realized100, with the first LNG-fueled bus in India being 
launched at Petronet’s Kochi LNG import terminal, involving Petronet LNG, India Oil Corp. 
and Tata Motors Ltd. 
Moreover, the upcoming requirement of the International Maritime Organization 
(IMO), effective in 2020, will require barges, tankers, and other ships to use only low 
sulfur fuel (<0.5%). Therefore, LNG demand for bunker fuel could increase to 
approximately 49 bcm by 2040 due to the retrofitting or building of new LNG-fueled 
ships101.  
Demand Risks 
Global and regional economies as well as increasing gas-on-gas competition are 
the principal factors affecting demand growth for LNG. Although conventional 
expectations are for the global economy to stabilize and begin to grow more strongly in 
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the short-run, downside risks remain relatively high, fueling uncertainties around energy 
demand growth.  
Economic growth is being achieved with less energy inputs, as a result from the 
increased focus on energy efficiency102 in major economies, either for economic reasons, 
or as a component of strategies to reduce greenhouse gas emissions. Although such 
trends can impact all energy forms, LNG’s sensitivity might be higher due to its higher 
costs, and the fact that it often competes in key markets with lower carbon, renewable 
sources. 
Unconventional, lower cost supplies of natural gas, including shale gas, tight gas 
and coalbed methane, could potentially transform the global energy markets, absorbing 
some of the LNG demand. Moreover, methane hydrates could possibly not only double 
the world’s natural gas resources, but also result in a large drop in LNG demand, because 
of the significant reserves103  located near major LNG-consuming countries like Japan and 
Korea.  
Planned or proposed new or expanded gas pipelines from Russia, the Caspian and 
Central Asia into Europe or Asia could also have a downward effect on the future LNG 
demand especially in Europe or Asia.  
Price controls in the final markets, could also limit the impact of low prices on gas 
consumption. According to International Gas Union’s Wholesale Gas Price Survey 2017104, 
about 31% of global gas consumption in 2016 had been under various regulated prices. 
Climate change efforts that limit coal use could drive coal prices further down, making 
coal a more competitive alternative to gas, especially in the power sector105.  
Exchange rates106 also play a key role in the battle between coal and natural gas. 
Due to weak currencies, gas prices in local currencies increased in some developing 
countries accounting for 20% of the world’s total consumption, raising affordability issues.  
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Overall, risks, uncertainties and challenges regarding LNG future demand result in 
diverse outcomes under different scenarios, as depicted in the following figure, prepared 
by BCG107. 
 
Figure 10: Demand Scenarios for LNG  
 
Source: BCG 
The Challenges of New Markets 
LNG is becoming a global commodity due to the gradual expansion of the industry 
beyond its traditional boundaries. To consolidate this trend new markets must be opened, 
and supply chains must be extended to new jurisdictions and industries. Generating a long 
tail of smaller prospective buyers and broader spot and short-term contracts could 
partially help de-risk revenue for large-scale liquefaction projects108 by lowering the 
number of long-term contracts needed to anchor their development.  
While these markets are relatively small and mostly lack downstream 
infrastructure, their populations are growing, creating a considerable potential for LNG 
demand growth over the next decades.  
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Emerging markets are the key drivers of new demand, as countries seek to gain 
access to cheaper LNG with floating import terminals, reducing their carbon footprint109 
by replacing coal and heating oil, while addressing power needs where there is either 
insufficient generating capacity or access to power.  
According to BMI Research estimates110, emerging markets account for more than 
90% of new regasification capacity due to come on stream in the medium term, while 
their combined demand111 is expected to grow from about 3.2 MT in 2016, to 61 MTPA by 
2030, accounting for 12% of the global market. Major economies like Pakistan, Thailand, 
Jordan, Egypt, Poland and Colombia are becoming importers in the last few years, while 
Bahrain, Bangladesh, Ghana, Haiti, Namibia, Panama, the Philippines and Uruguay are 
building import terminals. At the same time, gas demand for public transport is growing in 
Iran, Pakistan and Argentina. Former exporting countries like Malaysia and Indonesia have 
recently become importers112 as domestic gas reserves have been declining while African 
countries113 are beginning to deploy offshore modular terminals to import gas, to facilitate 
delivery of power to rural areas.  
Forecasts though, tend to be rather modest for these new importing countries, 
partly because they face many challenges114, including financial and political instability, 
completion of import facilities and pipeline distribution networks, as well as lack of gas 
and power regulation. Regionally, aggregating small-scale requirements and sporadic 
demand, might boost LNG’s share in these countries’ primary energy mix. Moreover115, 
the lack of creditworthiness, financial security, as well as the long track record and 
reliability of the traditional Asian buyers, may require non-traditional credit terms and 
arrangements to support their long-term purchase contracts as well as investment 
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support116 in downstream infrastructure. On the other hand, new importers117 also need 
to have confidence that LNG will be available, not just when it is diverted from mature 
Asian markets. Regardless of the recent drop in LNG prices, they are still higher and more 
volatile than coal for power generation raising affordability issues in many jurisdictions. 
And as gas is becoming less competitive than renewables technology, potential 
technological advances may also remove the need for gas-fired power plants in the longer 
run. 
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LNG Contracting and Pricing: Changes and Challenges 
Low prices, destination-flexible US LNG, along with the oversupplied market, the 
growing importance of traders, and the new buyers entering the market seeking diverse 
terms in LNG sale and purchase contracts, are some of the key challenges118 that will fuel 
the ongoing fundamental transformation of global LNG trading and pricing, creating at 
present a buyers’ market. 
LNG Contracts and Flexibility 
Long-term contracts of 20-25 years duration between suppliers and buyers have 
been the foundation of the LNG industry, securing the necessary capital for the 
construction of the overly expensive, long-lived assets.  
LNG contracts have typically incorporated Take-or-Pay clauses, whereby the buyer 
is obligated to pay for some fraction (usually 90%) of the contracted volume119 regardless 
of whether it utilizes the entire quantity, providing the seller with guaranteed revenue 
throughout the contract’s life. Moreover, they have also historically incorporated 
destination clauses, specifying a location where the LNG is delivered. Absent such a 
clause, a buyer with a low contract price can resell to another buyer at a higher contract 
price. These clauses restrict resales of contracted volumes, which tends to limit the 
development of spot markets. Some resales do occur, but through the costly process of 
reloading120, where a buyer can take delivery and unload a cargo, pay for it, and then 
reload it onto a ship for re-export to another location. According to the International 
Energy Agency’s Global Gas Security Review 2016, 60.5% of long-term contracts signed in 
2015 worldwide had flexible destination clauses, up from 49% of those signed in 2014. 
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Flexibility in terms of seasonality also gains momentum, with LNG buyers 
favoring spot cargoes to deal with seasonal fluctuations in demand.  From the LNG 
export projects’ perspective though, seasonal deliveries are hard to manage since they 
must sell and probably transport full production throughout the year121. In addition, 
buyers are also pursuing smaller contracts of less than 1.0 MMtpa. These contracts 
accounted for only 15% in 2013 but escalated to 46% in 2016122, primarily because of new 
buyers in emerging markets, as well as new companies in established markets like China, 
with smaller or less predictable demand profiles.  
 
Figure 11: Averages of Contract Duration and Annual Quantity 
 
Source: BMI Research 
 
As of 2016123, long-term contracts continue to dominate the sector, accounting for 
88% of global LNG production (274 mtpa) with average duration of 17 years and annual 
contract quantities (ACQs) of 1.3 mtpa, according to Bloomberg’s global contract 
database, while the average duration of those signed and coming into force appear 
slightly shorter, at 16.3 years and ACQs at 1.2mtpa (Figure 11). The average ACQ and 
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duration of all contracts signed in 2016124 were lower, at 1.1mtpa and 8.2 years, mainly 
because of the emerging markets’ demand, accounting for two-thirds of the contracts. 
However, after 2020125, as older project agreements expire, LNG under long‐term 
contracts is expected to decline, by 98 mtpa by 2022.  
Lower global LNG prices stimulated LNG customers to seek opportunities to 
resell their capacity or volumes, while oversupply led to a drop in LNG shipping prices. 
Average daily charter rates for 2017 were around $36,000, from about $117.000 five 
years ago126. The availability of capacity and shipping volumes in the secondary market 
lowers the industry’s entry barriers, leading to a potentially exponential future growth 
of the LNG spot market.. Whereas short-term contracts represented 2% of imports in 
2000127 spot and short-term LNG trade reached 74.6 MT in 2016, making up 28% of total 
trade128.  
 
Figure 12: Short, Medium and Long-Term Trade 2010-2016 
 
Source: IGU World LNG Report — 2017 Edition 
 
The development of new supply regions, especially in North America and Africa, 
and the growing demand in China and India, will provide increasing optionality in 
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matching LNG buyers and sellers’ needs, as supply and demand of gas is influenced129 by 
various factors including, weather conditions; seasonal consumption peaks; delays or 
disruptions of gas production or power supplies; price and availability of competing fuels. 
Spot and short-term LNG trade can fill the resulting gaps, facilitating the exploitation of 
profitable diversion opportunities. Increasing liquidity in the spot market, along with other 
factors, is expected to affect many of LNG contracts’ traditional terms. 
The movement for change was led by Japan, driven by the fact that its contracted 
purchases for 2017-2023 exceed expected consumption by as much as 20%. Allowing 
Japanese utilities to resell excess volumes would reduce the burden of these contracts130.  
 
Figure 13: Japan’s Total Contracted LNG Imports 
 
Source: Bloomberg 
 
The Japan Fair Trade Commission (JFTC) ruled in June 2017131 that destination 
restriction clauses in long-term LNG contracts were likely to be in violation of the 
country’s antitrust laws. Although the ruling does not propose specific actions to be taken, 
it bolsters the ongoing trend with contracts becoming shorter and more flexible. 
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The shift in contracting practices that has already occurred is having other effects 
too. As LNG buyers seek to resell commitments related to brownfield projects already 
under construction by offering shorter-term contracts, that competes with the projects 
that haven’t reached FID and are trying to secure long-term contracts. On the other hand, 
poor creditworthiness prevents some countries from buying on a long-term contract basis. 
The development of a shorter-term market permits these buyers to enter the LNG market, 
contributing to the creation of a more vigorous spot market132.  
Upcoming changes in contractual practices are expected to have a long-term 
impact on future projects. While flexibility in the LNG market rises, financial institutions 
have not yet caught up with this trend, creating diverging expectations between banks 
and buyers. 
The Challenge of Repricing LNG 
Persistent gas price differentials between the three distinct regional markets - the 
Americas, Europe, and Asia - have been the result of a variety of factors including133 
contractual rigidities, availability of pipelines, the shale gas revolution, geopolitics, 
diverging supply and demand patterns and shipping costs.     
For decades, LNG pricing relied on oil-indexation linked to North Sea Brent crude 
or Japan Customs-cleared Crude (JCC). However, as the industry grows, this deeply rooted 
commercial tradition134 is being re-evaluated and market participants seek a pricing 
mechanism reflecting the fundamentals of the commodity itself. Although the size of the 
market could justify the existence of a global benchmark price like oil’s, prospects for its 
development are rather limited for the near future.  
Gas hubs135 emerged in North America, Europe and the United Kingdom after the 
deregulation of natural gas markets and the development of extensive pipeline networks.  
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Although Asia is one of the major natural gas-consuming regions, representing 
one-third of the global natural gas trade and three-quarters of the global LNG trade, the 
region still lacks a liquid and transparent LNG pricing benchmark, like the Henry Hub in the 
US or the National Balancing Point in the UK. The large Asian markets (Japan, South Korea, 
Taiwan, China and India) have traditionally relied on LNG, priced under long-term 
contracts tied to crude oil prices to guarantee security of supply because they lack 
indigenous natural gas resources and have limited access to pipelines.. 
Today, LNG is mainly priced-off of four commodities136: oil-indexation, Henry Hub, 
National Balancing Point (NBP) and the Platts Japan Korea Marker (JKM)137. According to 
International Gas Union’s Wholesale Gas Price Survey 2017, in 2016, 76% of the LNG 
imports were based on oil indexation, mostly in Asia Pacific (Japan, Korea and Taiwan), 
followed by Asia (China and India), and Europe (mainly Spain, Turkey, France and Italy).  
 
Figure 14 - Global Prices for Natural Gas and LNG 
 
Source: BRG Energy 
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137 Platts Japan Korea Marker (JKM) is the LNG benchmark price for spot physical cargoes delivered ex-ship 
into Japan and South Korea.  
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The US shale boom, the Fukushima nuclear crisis and the European financial crisis 
were the driving forces138 of the record divergence in regional gas prices evidenced from 
2010 to 2014 (Figure 14). High oil prices made Henry Hub-linked LNG attractive for many 
Asian utilities and for this reason, some 20-year contracts were signed for US LNG using 
the following formula: 115% the Henry Hub price, plus a liquefaction fee of around $3-
3.5/MMBtu, plus shipping costs. Although this formula looked attractive when oil prices 
were at $100/bbl, the benefit disappeared at oil prices below $50/bbl. This turned the 
buyers’ attention to spot LNG as a viable alternative to oil indexation, stimulating Asian 
buyers to pursue price formation on supply and demand fundamentals in their national 
markets139 rather than those in the US and the European markets.  
Over the last years, LNG supply growth, mounting oversupply, contract expiry, and 
the arrival of flexible-volume US LNG supplies tied to low US hub prices, increased supply 
liquidity, drived Asian spot prices to record lows, erasing the Asian premium.  Regional gas 
price differentials narrowed, driving the spread between US gas prices and those of 
Europe and Asia from $6 and $11/MMBtu in early 2014, to $2.4 and $5.42/MMBtu 
respectively in October 2017. According to the World Bank’s Commodity Price Data from 
early November 2017, the US price for October was at $2.88/Mbtu, whereas Japan’s LNG 
price was at $8.30/Mbtu, and Europe’s at $5.28/Mbtu.  
As new supplies come on line, a wider and more liquid short-term market will 
result, spurring radical change in long-term contract LNG prices, with extensive use of spot 
indices and eventually, the creation of an Asian hub. Three countries are taking the lead in 
establishing an Asian gas hub: Japan, Singapore and China. All of them though, still face 
considerable regulatory and infrastructure challenges140, such as the lack of liquidity, 
transparency, third-party access and limited pipeline connectivity.  
Although LNG prices are unlikely to collapse, because the cost to supply is high and 
incentives to develop new capacity must be maintained, the medium to longer term 
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trend, is a gradual shift from oil-linked to more spot or hub-based pricing, with sellers 
offering concessions to remain competitive141. Moreover, until 2020 major shifts in the 
global gas trade are likely to emerge as increased liquidity, supported by increased 
destination flexibility and diversions of cargoes, will foster greater linkages between 
regions and convergence of regional prices. The key question is, how can LNG be repriced 
in a sustainable fashion, that is equitable to both buyers and sellers, and continue to 
foster supply and demand growth over the long-run.  
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The Financing Challenges of LNG Export Projects 
The low-priced, abundant supplies of natural gas combined with forecasts of 
growing future global LNG demand do not seem capable of easing the uncertainties facing 
the next wave of LNG export projects, arising mainly from high construction costs and 
difficulty in securing long-term supply contracts with investment-grade customers. While 
developers142 seek creative ways to finance liquefaction units, with shorter agreements, 
smaller quantities and more flexible terms, there are growing concerns about their ability 
to repay debt as contracts come up for renewal more often in an already oversupplied 
market.  
Major Risks of LNG Projects 
The major business risks of LNG projects fall within three categories: market risk, 
determined by the terms of LNG sale; completion risk, involving delays and cost overruns; 
and finally financing risk, related to the large capital required and interest rate volatility. 
The following table presents the major risks of LNG projects that could potentially alter 
the initial estimates of the project’s cost and rate of return.  
 
Table 6: LNG Project Risks 
 
Source: Author’s depiction 
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Sources of Debt and Equity 
Given the massive costs and risks associated with developing and constructing LNG 
export projects, a mixture143 of debt and equity sources is used, with the industry’s typical 
Debt-to-Equity ratio ranging from 60% to 90%. The financing structure is ultimately 
determined by the amount and sources of risks involved, as well as the capacity of project 
sponsors and lenders to make the investment and absorb the risks against the project’s 
expected rate of return.  
The mix and proportion of lenders in the financing scheme, their terms and ranking 
in the order of repayment vary considerably among projects. LNG export projects are 
typically financed with long tenor debt, of over 15 years (Figure 15).  
 
Figure 15: Debt Tenors of Main Tranches for Major LNG Projects 
 
Source: Australia and New Zealand Banking Group Limited 
 
Potential financing sources range from sponsor equity, public debt/equity markets, 
government-backed international lending institutions, commercial banks and project 
bonds, to less traditional sources, such as multi-tranche financing with debt capital 
markets and commercial loan combinations (Figure 16). Islamic banks are also potential 
sources, benefiting from deposits from clients with oil revenues. Export Credit Agencies 
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(ECAs)144, a traditional source for political risk insurance, played and continue to play a 
leading role, providing direct debt finance, loan guarantees or debt insurance, particularly 
during the construction phase145, facilitating commercial banks’ participation in projects 
by removing certain credit risks in various jurisdictions. These agencies have been taking 
over the share of debt that commercial lenders provided before the global financial crisis, 
considering these projects146 as sources of economic growth and energy security for their 
home countries.  
 
Figure 16 – Sources of Debt for Major LNG Export Projects 
 
Source: Australia and New Zealand Banking Group Limited 
 
The importance of ECAs financing147 is fully demonstrated in two LNG mega 
projects: PNG LNG in Papua New Guinea and Ichthys LNG. Ichthys LNG for instance, the 
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world’s biggest project financing at $20bn, received more than $11bn of direct and 
covered ECA loans (Figure 17). Without the ECA involvement, it is unlikely that the project 
financing would have succeeded.  
 
Figure 17 - The Ichthys LNG Project Financing Arrangements 
 
Source: INPEX Corporation 
 
Global energy companies148 with strong balance sheets seeking to invest in LNG 
infrastructure, may opt to self-finance, and after the facilities start operating and 
generating steady revenue flow, refinance their investment benefiting from the lower 
project risk. Sponsor equity may take the form of consortia of private companies, as well 
as partnerships between private companies and national oil and gas companies controlled 
by the projects' host governments. 
Project Finance 
Project finance has been the most common way to realize LNG projects, 
contributing to the development of over 100MT of new LNG capacity, raising around $97 
billion of third-party debt, representing approximately 71% of total capital raised since 
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2000149. Ranked by debt, LNG projects account for eight of the world’s top ten project 
financings150 of the last decade (Figure 18), although there are larger projects under 
construction such as Australia’s 15.6 MMtpa Gorgon LNG at $55 billion - the biggest 
investment151 ever made in a single project - that are not project financed. 
 
Figure 18: Top Ten Project Finance Deals  
 
Source: Poten & Partners 
 
 
The level of debt in LNG project finance depends on the requirements of the 
lenders, often determined by the project’s risk profile, structure, and creditworthiness of 
its off-takers. The expected income stream is used to determine loan rates and default 
risk, taking into consideration factors which could possibly affect the stability of future 
cash flows152, such as host-government’s control over assets. Institutional exposure in LNG 
projects could range from hundreds of millions of dollars to even billions. For example, in 
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2014153 the Japan Bank for International Cooperation (JBIC) provided the first train of 
Freeport LNG with $2.6 billion and the Cameron LNG project with $2.5 billion.  
Recent Trends and Challenges 
The global financial crisis and the subsequent tightening of credit has affected and 
will continue to affect the ability to finance LNG projects especially today, when an 11-
figure project cost falls in the low-cost curve for large-scale projects154.  
Commercial bank participation in financing international LNG projects155 is 
expected to shrink in the coming years mainly due to: 
 the increasing risks and complexities along the LNG supply chain;  
 the introduction and utilization of new, unproven technologies;  
 the high-risk locations of some of the proposed liquefaction projects; and 
 the upcoming implementation of Basel III guidelines156, which may limit the ability 
of banks to issue large, long-term loans.  
Environmental and sustainability considerations may also put additional financing 
barriers to LNG projects still under regulatory approval process. The World Bank Group157 
in late December 2017 announced that it will no longer finance upstream oil and gas after 
2019, although in 2017, $4.4 billion of its total lending went to energy and extractive 
industries. Moreover, in October 2017, the French Bank BNP Paribas158  decided to stop 
doing business with companies involved in oil and gas production from shale, a potential 
barrier to other projects' ability to secure adequate funding if more banks cease financing 
deals involving production and development of hydrocarbons.  
Cost inflation is one of the most persisting challenges for new LNG export projects, 
after the dramatic escalation evidenced since 2005159, primarily because of the increasing 
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project size and raising costs of materials and labor. High capital costs160 require high 
prices over the project’s life providing sufficient debt service coverage and returns to 
sponsors. Lenders seek to minimize price risk, as market downturns could lead to 
significant exposures to projects unable to meet their obligations.  
Low prices and high development costs have already delayed or even deferred 
several projects’ final investment decisions while many financiers are having second 
thoughts about financing projects associated with rapidly escalating budgets, especially in 
today’s low-price environment.  
The strong capital-intensity of the LNG industry stresses developers of LNG export 
projects to commit a large percentage of production into long-term sales agreements 
(SPAs) with off-takers before the project begins, ensuring a minimum level of cash flows 
that is necessary to obtain project financing, and then proceed to final investment 
decision.  
However, these agreements are increasingly difficult to achieve, as buyers seek for 
greater flexibility in LNG SPAs in the context of the changing global LNG market. At the 
same time, the more flexibility the SPA includes, the borrowing potential and the debt-to-
equity ratio decreases.   
The shift to short-term offtake agreements requires a radically different approach 
on how large-scale liquefaction projects are being financed. Risks associated with future 
cash flows increase if a greater proportion of the send-out capacity is backed merely by 
short-term deals, providing less visibility in future cash-flows and debt service coverage 
for lenders, particularly with LNG spot price being erratic and recently hitting its lowest 
level.  
Moreover, LNG contracts with destination flexibility are more complex and involve 
higher risks for both equity and debt investors. Lenders could be exposed to loss of 
revenue, additional costs and facilities disruption incurred by their borrower when cargo 
diversions result from destination flexibility provisions, making financing more difficult 
and costly to secure.  
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The creditworthiness of the seller, the buyer and/or their parent organizations161 is 
a key issue influencing future project revenues and thus, the risk profile and bankability of 
LNG export projects. As new players emerge with lower credit ratings, or even without 
ratings by international agencies162, lenders may either reject the deal completely if the 
percentage of sub-investment grade customers is too high, or require additional 
guarantees to secure project finance, since most of liquefaction projects are still funded 
via non-recourse financing mechanisms based on the creditworthiness of the buyers. The 
loan amount would fall as risk increases, changing dramatically the debt-to-equity ratio. 
The tenor of the loan could also be shortened, lowering profit margins and dividend 
payments. Projects that are considered by banks as too risky could still attract funding 
from alternative sources, such as private equity, but at a significantly higher price.  
The credit quality163 of new facilities could suffer if project finance structures 
involve shorter-term agreements, introducing re-contracting risk, merchant sales with 
associated market risk, or include below investment grade counterparties. The bankability 
of an LNG project is usually determined by the lenders’ banking models, stress-testing it 
against the worst contractual and pricing position. To secure debt financing based on 
shorter-term transactions, it is crucial that projects are executed at a minimal cost and the 
market to mature, offering greater liquidity while enabling producers to sell at index 
pricing and have their commodity easily absorbed by the market. Whether a lender will 
accept LNG priced on a hub, depends on164  the pricing formula, contract terms and 
structure of the project.  
Due to these changes, the nature of new liquefaction facilities is expected to 
change, involving a greater number of smaller, modular units, and potentially shorter-
term contracts, with new gas procurement arrangements, introducing new credit issues165  
such as market and re-contracting risk. Financing models will mirror some of them and 
new financing structures are likely to result. Developers of large LNG export projects and 
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lenders need to come up with new commercial solutions for financing large LNG export 
ventures that provide adequate visibility for stakeholders, minimize capital risk and yield a 
satisfactory return on debt and equity investment. The ability of lenders to adjust to the 
new market environment, characterized by the increasing role of spot markets, improved 
operational efficiencies and stronger pricing benchmarks, will be crucial to ensuring a 
continuous flow of finance.  
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The Climate Change Challenges of LNG Export Projects 
The transition to a low carbon economy provides opportunities for gas demand 
growth until 2040, but energy companies need to be selective over which projects will be 
developed, to stay within a carbon budget that limits global warming to the 2oC target. 
The current oversupply of LNG means that there is already an array of projects waiting to 
come on stream, although it is not clear whether they will be needed and generate value 
for their shareholders. 
Major oil companies invest heavily on gas in the hope that it extends their 
economic sustainability as the world moves to cleaner energy. “In the near term, gas will 
replace coal, in the medium term it will partner with renewables,” said Maarten 
Wetselaar166, Director of integrated gas and new energies at Royal Dutch Shell, “and in the 
long term it will take care of those parts of energy demand that cannot be electrified,” 
such as ships and aircrafts.   
The full dimensions of the new wave of LNG export projects’ impact on the 
environment and climate change, are hard to predict, partly because they will depend on 
the policies adopted by governments167. The construction of these terminals could hurt 
communities, wreck ecosystems, and lock in decades of climate-killing emissions168.   
The projected growth in fossil gas consumption is primarily attributed to its 
increasing use in electricity generation. While growth in electricity demand globally is 
slowing, particularly in developed countries, the assumption169 is that, coal-fired power 
plants will be replaced by gas-fired ones, with a potential reduction in emissions of 40-
60%. These generally low-emission characteristics of natural gas help underpin its status 
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as a relatively clean fuel compared to other fossil fuels, but does not necessarily give gas a 
clean bill of health170. The issue of methane emissions171 gains increasing focus among 
policymakers, non-governmental organizations, academics and the media, and challenges 
the proposal that gas can be a bridge fuel on the road to a renewable energy future.  
Methane is far more effective at trapping heat in the atmosphere than carbon 
dioxide. When it leaks into the atmosphere unburned is a greenhouse gas over 80 times 
more potent than carbon dioxide and data shows that172, along the full LNG life cycle, up 
to 5% of methane escapes, reducing its reliability as an environmental solution. However, 
methane leakage is not the only issue. The transportation and cooling of exported LNG is 
hugely energy-intensive. In fact, a growing body of evidence173 shows that, when methane 
leakage and energy intensity are accounted, exported LNG may have a greater impact on 
climate than coal.  
A recent study by the London-based Carbon Tracker Initiative174 finds that over the 
next ten years $82 billion of potential investments in LNG plants will not be needed in 
Canada, $71 billion in the United States and $68 billion in Australia in the lower demand 
scenario, while the value of unneeded LNG projects rises to $379 billion by 2035. 
Moreover, Wood Mackenzie175 estimates that as much as half of the US’s LNG export 
capacity could be unused through 2020. These massively capital-intensive projects 
dedicated to transporting a commodity that is challenged as having adverse impact on the 
environment, could be prime candidates to become stranded assets as climate regulations 
come into force in the coming years.  
Until recently, LNG was widely considered as a substitute for oil. Over the last 
decade though, the rapid evolution of renewables has risen questions about the unfolding 
                                                 
170  IEA (2017d), Commentary: The environmental case for natural gas, October 23, 2017, Available at: 
https://www.iea.org/newsroom/news/2017/october/commentary-the-environmental-case-for-natural-
gas.html  
171 KAPSARC (2016), pp.9-10. 
172 Howarth R.W. (2014). A Bridge to Nowhere: Methane Emissions and the Greenhouse Gas Footprint of 
Natural Gas. Energy Science & Engineering: April 22, p.1. Available at: 
http://www.eeb.cornell.edu/howarth/publications/Howarth_2014_ESE_methane_emissions.pdf  
173 BNP Paribas Vs. Communities and Climate (2017). 
174 http://www.lngworldnews.com/study-reveals-surplus-of-future-lng-projects/  
175 Ibid. 
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competitive forces among these energy sources, particularly in the electricity generation 
sector, where the competition between LNG and renewables176 is mostly evident.  
Growth and investment in renewables177 is expected to continue over the coming 
years, driven by reduced costs, increased efficiency, excellent project development 
performance record and advances in storage and battery technology. In many regions 
today, the cost of building and operating new utility-scale solar and onshore wind is 
competitive on an unsubsidized basis with new fossil fuel plants (Figure 19). Given these 
cost dynamics, in many cases, building new gas capacity competes with renewable energy, 
rather than coal178.  
 
Figure 19: Levelized Cost of Energy  
 
Source: www.lazard.com 
                                                 
176 Weiss J., Levine S., Yang Y. and Thapa A. (2016).  
177 Jones C.-P. (2017). 
178 Muttitt G. & Stockman L. (2017), pp.2-3. 
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Against these environmental considerations, greenhouse gas emissions are not the 
only environmental factor to consider. Air quality and developing countries’ needs for 
urbanization and industrialization could provide new outlets for gas179. The demand for 
cleaner air, in China and India, could be a significant driver of natural gas demand, 
representing an immediate solution to replace coal and help reducing air pollution in 
these countries.  
Another route will be to recognize the value of heat, through the construction of 
combined heat and power (CHP) plants.. While renewables could potentially replace fossil 
fuels for industrial applications requiring low temperatures, levels of heat above 500°C are 
harder to reach,.  
Expanding the use of LNG in the transportation sector is another venue, although it 
largely depends on policy decisions at a national or global level, as well as on the evolution 
of LNG prices against oil. For example, just a 10% switch of transportation fuels180 to gas 
globally would create demand for 70 MT of LNG equivalent. The decision by the 
International Maritime Organization181 to implement sulphur caps by 2020 could boost 
LNG demand in the marine sector. Finally, natural gas also has essential by-products 
(natural gas liquids (NGLs)), which are key elements in the production of plastics, 
petrochemical feedstock and synthetic rubber for tires, while they are also widely used as 
heating or cooking fuels. 
The role of natural gas and subsequently of LNG, is rather complicated in the 
context of a climate-constrained world. Although it can bring better results than coal, 
expanding its role as a greener alternative to other sectors beyond power generation, the 
industry must continue its efforts to reduce its fugitive emissions. Nevertheless, even 
then, it could be possible that if it reaches a very large share in the world’s energy mix, 
over the long-run, this could still be incompatible with a 2oC target.  
 
 
 
                                                 
179 KAPSARC (2016), pp. 9-10. 
180 Xunpeng S. (2016), pp. 4-13. 
181 KAPSARC (2016), p.10. 
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Conclusions 
The LNG industry from its inception until today, has been evolving in many ways, 
expanding its size and share in the global natural gas trade, as well as increasing its 
complexity and sophistication. The LNG community has also changed, from a small club of 
players, to a steadily growing industry in terms of sellers, buyers and players, with their 
roles becoming less lucid as many of them expand their activities along the LNG value 
chain. Consolidation between suppliers and cooperation among buyers are currently 
among the prominent features of the industry.  
Notwithstanding the promising long-term potential, supported by the emergence 
of new suppliers, markets and applications, the deployment of new technologies, the 
replacement of declining domestic gas production, as well as the increasing share of spot 
and short-term trade, LNG’s future is linked to that of natural gas, that currently 
encounters mounting competitive pressures and challenges from coal, renewables and 
alternative gas sources. 
Fundamental changes are also evidenced in its long-standing business model, 
where contractual and pricing rigidities are gradually replaced by more flexible, buyer-
friendly practices, fostered by the current and future market uncertainties. The LNG 
supply capacity coming to the market until 2020 appears much greater than required, as 
the premium, Asian market targeted by most LNG exporters, matures, putting 
considerable pressure on LNG producers and capacity holders to sell excess volume into 
spot and medium-term markets, and to find new customers.  
The lingering low price of oil drifted LNG prices to historical lows, squeezing profit 
margins in the sector, narrowing regional price differentials, putting at risk the bankability 
and economic viability of the latest projects. At the same time, the industry experiences 
record-high schedule delays and cost overruns due to difficult upstream supply regions, 
sheer project-sizes, technological complexity, labor and environmental issues.  
The combined effect is the potential absence of final investment decisions in the 
short-run, given that already many projects have been postponed or deferred, as 
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companies review their multi-billion investment plans in LNG export projects, that need to 
operate for a minimum of 20 years. Not only investment-grade counterparties are difficult 
to be found for anchoring these projects, but uncertainties over contractual and pricing 
terms also have a daunting effect.  
While the industry expects the markets to rebalance in mid-2020s, concerns are 
growing about the ability of the market to meet growing demand, in case of an earlier 
market equilibrium, given the LNG projects’ long lead times. Brownfield and expansion 
projects, small-scale, as well as floating liquefaction and regasification units are expected 
to dominate the industry in the years to come, providing developers with significant cost 
efficiencies and shorter lead times, while the size of large greenfield projects is expected 
to shorten.  
On the commercial front, the dominant challenges for LNG export projects revolve 
around: 
 overcapacity in the industry, which will further increase in the near-term with the 
expected capacity additions from new liquefaction plants in US, Australia and 
Russia;  
 uncertainty over future LNG demand, strongly related to uncertainty over natural 
gas demand, as legacy markets mature and competition increases from alternative 
- fossil and renewable - energy sources;  
 low oil and gas price environment, putting at risk project economics while driving 
the market from its traditional long-contract, oil-indexed equilibrium to spot and 
short-term trading patterns, based on a variety of indexes as well as hub prices;  
 hesitant buyers to engage in or renew long-term commitments, pushing for 
contractual flexibility, lower prices and quantities; and finally 
 price-sensitive, new buyers in emerging countries of variable creditworthiness, risk 
profile and demand potential.  
Limited access to third-party finance is the major financing challenge, originating 
from a multitude of factors, such as:  
 the absence of long-term commitments to back funding for new LNG projects;  
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 the upcoming implementation of the Basle III guidelines;  
 the contraction in the availability of project financing for LNG projects, and  
 the gradual change in the banking industry’s perception regarding the financing of 
hydrocarbons. 
Finally, the sustainability of natural gas and subsequently of LNG, as well as its 
future role as a bridge fuel to a low-carbon world, represents another, equally important 
challenge that could critically affect the entire industry and its future trajectory. The issue 
of fugitive methane emissions has been gaining momentum as well as the environmental 
impact of producing and exporting LNG resulting from recent Life Cycle Assessments. 
The industry will need to exploit the opportunities arising from its expanding 
supply-base and the low-price environment to support its future growth potential by 
actively pursuing technological, policy, infrastructure and market developments focusing 
on four key areas: cost competitiveness, accessibility, security of supply and sustainability. 
While cost efficiencies in terms of capital expenses, operating costs, asset 
utilization and profit margins are critical, the imperative for project developers is to 
maintain and expand existing and new markets, following a more customer-focused 
approach, and develop strategies and policies capable of weathering cyclical market 
movements, changing conditions and preferences. Involvement throughout the value 
chain paired with synergies with other market participants are also crucial to better access 
and exploit growth opportunities under new business models. Trading houses and 
portfolio players are expected to play a key role in the development of a globalized, 
efficient, liquid and transparent market for LNG, by optimizing portfolios and filling supply 
and demand imbalances as well as diverging needs of buyers and sellers. As markets 
become less regionalized, security of supply issues arise that should be effectively handled 
through policies, while investment in technology should become the top priority for the 
industry for minimizing methane emissions and improving the sustainability of LNG. 
Nevertheless, cost-competitive projects, with direct access to markets and signed 
buyers, located in countries with political, fiscal and regulatory stability, capitalizing the 
promotion of LNG as the hydrocarbon of choice, demonstrating sound risk management, 
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resilient marketing strategies, cost efficiency, reliable and timely production and delivery 
as well as competitive prices, are the most likely to develop in the coming years.  
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